Until recently, anyone seeking to explore the benefits of lighting through science has been rather limited in possible approaches. The classic approach is the laboratory study where experimental control is tight, so the results can be believed. Laboratory studies have been successful in revealing some fundamental visual processes such as what lighting and task conditions matter for visual performance and what aspects of lighting cause visual discomfort and will no doubt be important for unraveling the non-visual effects of lighting. Laboratory studies are often followed by field experiments designed to demonstrate how well such understanding stands up when confronted with the vagaries of the real world. This is not always well because, in the real world, there are often multiple variables interacting and sometimes the response of interest varies with the context, culture, and over time. It is in these conditions that the conventional scientific approach is found wanting, but now new technologies are beginning to offer new opportunities.
The most obvious example is the use of simulations. It is now possible to produce photometrically accurate simulations of lighting installations. This allows the significance of such variables as illuminance uniformity to perceptions of comfort and safety to be assessed free from the logistical problems of using full-scale installations. Combining this with the possibility of widespread distribution of the simulations over the internet means opinions can be collected from many people. Of course, there remain a number of questions that have to be answered before simulations can be used with confidence. What level of immersion in the simulation is required -is a simple monitor sufficient or is virtual reality required? How well do the results obtained align with those collected in the real installation? Who are the people who have the time to respond to invitations to assess lighting?
An alternative approach is the citizen science movement. In the Netherlands, a citizen science project operating through the smartphone network has enabled data, including simple photometric data, to be collected from a wide range of actual lighting installations and a large number of people. Of course, the responses will belong to a special population, smartphone users, but that would be little different from current practice which often also uses a special population, students.
One effect of lighting that has often been claimed but rarely quantified is the benefits of the lighting of landmarks. In the USA, Philips Lighting has joined forces with a software company to create an app which combines the ability to identify landmark lighting installations with the ability to count the number of times they appear on social media. Such data have the potential to reveal the impact of special lighting projects, whether positive or negative.
Such opportunities all involve the digital world and all have limitations. They will never replace the classic laboratory experiment for developing an understanding of a phenomenon but for obtaining an answer to many questions about how lighting is perceived by many people, they deserve consideration.
